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a Catalyst for Habitat Enhancement, 
Community Development and Improving 
Socio-Ecological Resiliency
Scott Jay Bailey, Project Manager
Tillamook Estuaries Partnership
Garibaldi, Oregon
Habitat Enhancement
-Manipulation of the physical, chemical, or biological characteristics of a 
habitat to change a specific function or seral stage of the habitat 
(16 USCS § 3772 (2), [Title 16. Conservation; Chapter 57B. Partners for Fish and Wildlife])
Community Development
-A process where community members come together to take collective action 
and generate solutions to common problems (United Nations)
-civic leaders, activists, involved citizens and professionals working to 
improve various aspects of communities.
-typically aims to build stronger and more resilient local communities
Socio-Ecological Resilience
-The capacity of a social-ecological system to absorb or withstand 
perturbations and other stressors such that the system remains within the 
same regime, essentially maintaining its structure and functions. It describes 
the degree to which the system is capable of self-organization, learning and 
adaptation (Resilience Alliance)
Definitions
 Seven principles for building resilience and 
sustaining ecosystem services in 
social-ecological systems 
 Maintain diversity and redundancy
 Manage connectivity
 Manage slow variables and feedbacks
 Foster complex adaptive systems thinking
 Encourage learning and experimentation 
 Broaden participation
 Promote polycentric governance systems
Biggs et al. 2012. Toward Principles for Enhancing the Resilience of Ecosystem 
Services. Annual Review of Environment and Resources, 37:421-448
Habitat Enhancement
 Improperly-designed culverts impair habitat quality
○ block or impede aquatic organism passage
○ adversely affect stream processes and functions 
 Address underlying physical processes that create and 
maintain biological functions (ACoE 2006)
• Hydrodynamic processes
• Sediment transport processes
• Riparian buffer
 Properly designed replacements provide passage 
and alleviate physical functional impairments
- Opportunities for additional actions to add value
• LWD
• Riparian Planting
Community Development
 Coming together to generate solutions to common 
needs or problems
○ Transportation infrastructure
○ Utilities
○ Erosion 
○ Flooding
○ Parks and open space
 Strategic replacements are collective efforts that 
address a common need/problem
- Opportunities to address additional needs with 
economy of scale benefits
• Associated utilities (sewer, etc.)
• Structure protection
• Parks and open space
Improving Socio-Ecological Resiliency
 Capacity of a social-ecological system to absorb or 
withstand stressors such that the system maintains 
its structure and functions
 Communities intertwined with transportation infrastructure 
and stream systems
 Addressing vulnerabilities in transportation 
infrastructure and enhancing stream functions is 
consistent with Seven Principles of Improving Socio-
ecological Resiliency
 Maintain diversity and redundancy
 Manage connectivity
 Manage slow variables and feedbacks
 Foster complex adaptive systems thinking
 Encourage learning and experimentation
 Broaden participation
 Promote polycentric governance systems
Patterson Creek Culverts Replacement

Patterson Creek Culverts Replacement
 Part of Salmon SuperHwy Project
 Eight culverts on direct-to-bay tributary
 Mixed ownership/land use
 Impaired access 3.7 stream miles
 Diminished functions and processes
 Public health and human safety issues
○ Flooding
○ Water and Wastewater
○ Emergency access
Multi-stakeholder partnership
Watershed-scale approach
○Three phases: 
 Feasibility Study & Conceptual Designs (Phase 1)  
Construction-ready Designs (Phase 2)
 Implementation (Phase 3)
Patterson Creek Culverts Replacement 
Feasibility and Conceptual Design Study, 2015-16
 Underlying Principles
 Single-span structures 
○ Safe, cost-effective and low-maintenance
○ long-term passage for adult and juvenile salmonids and other 
aquatic wildlife 
 Holistic approach 
○ Relationships among existing culvert
○ Adjacent properties and structures
○ Other factors (utilities, other infrastructure, additional benefits, 
etc.)
 Meet or exceed applicable design criteria
○ state and federal fish passage 
○ engineering design standards
 TEP-lead Efforts
 Explored opportunities for 
○ Riparian Enhancement 
○ In-stream Enhancement 
○ Education and Outreach
 Contracted Services
 Feasibility Study
○ Gathered/reviewed existing information
○ Site assessments
○ Opportunities and constraints analysis 
○ Land survey
 Conceptual Design Package
○ Existing conditions
○ Conceptual designs
Feasibility and Conceptual Design Study, 2015-16
Reports generated for Phase 1 can be viewed 
and downloaded at TEP’s website 
http://www.tbnep.org/habitat-enhancement-and-restoration.php
Next Steps
o Identify preferred alternatives for 
associated work
o Explore funding opportunities 
o Firm that specializes in helping municipal 
clients find and secure funding for capital 
and infrastructure projects
o Secure financial/in-kind assistance from 
additional beneficiaries
o Identify/solidify additional project 
features
o Education and outreach
o Recreational amenities
o In-stream and riparian enhancements
o Secure funding
o Engineering designs
o Project implementation
Look for opportunities 
Bundle crossing replacements to achieve 
economy of scale
Add value to your replacement projects
(habitat enhancements + other community needs)
Explore partnership options
Explore funding from “non-traditional sources”

